Results: The coefficients of variation in mature fetuses were greater than 30% for placentas in-vivo, greater than 35 for placentas in-vitro, greater than 29% for liver tissue and greater than 33% for lung tissue. In mature fetuses strain index (SI) for fetal lung was greater than 0,9, for placentas in vivo greater than 1,0, for placentas in vitro, greater than 1,5, for liver tissue greater than 0,7. We found significant difference in SI in normal pregnancies comparing with pre-eclamptic pregnancies and diabetic pregnancies. We did not find significant difference between lung volumes in all investigated patients. Conclusions: The coefficient of variation values and strain stiffness for placentas in vivo and in vitro, and fetal lungs and liver increase during pregnancy in normal and pre-eclamptic patients with increasing gestational age and decrease in diabetic patients. Lung volumes increase during pregnancy in normal, pre-eclamptic and diabetic patients.
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Objectives: Prediction of neonatal respiratory morbidity can be useful to plan timing and place of delivery in complicated pregnancies and the justification of a first or repeat dose of antenatal corticosteroid in patients at risk for preterm & early term deliveries. This is especially so in resource and access restricted populations. The limited positive predictive performance of current diagnostic tests together with the risks of an invasive procedure, limits the use of fetal lung maturity assessment.
This study was undertaken to evaluate the prediction and utility of information provided by a new method of quantitative ultrasound texture analysis (quantusFLM ® ) of fetal lung maturity in preterm and early term (<39.0 weeks) deliveries. Methods: Plans for intervention in pregnancies at risk for preterm and early term deliveries were analysed before and after information from a quantitative test for fetal lung maturity was made available to the clinician. Information was provided to multiple centres from a centralised imaging facility. Fetal lung ultrasound images were obtained at 25.0-38.6 weeks of gestation in the 48 hours prior to planned delivery, stored in DICOM format and analysed with quantusFLM ® . Perinatal neonatal respiratory morbidity, defined as either respiratory distress syndrome or transient tachypnea of the newborn, was recorded. The performance of the test in altering decisions of timing and place of delivery and the specificity, negative predictable value of the test to predict neonatal respiratory morbidity were evaluated. Results: A total of 100 patients were assessed. Quantitative textural analysis of the lung predicted neonatal respiratory morbidity with a specificity of 97% and a negative predictive value of 97%. Post test decision making was significantly altered in about one in three patients. Conclusions: quantusFLM ® predicted neonatal respiratory morbidity with a higher accuracy than that of previously reported other tests with the advantage of being a non-invasive method. Objectives: Perfusion MRI (Intravoxel Incoherent Motion (IVIM)) has been shown to be useful in assessing placental function [1] . We develop a novel three-compartment model that combines IVIM with T2 relaxometry to separate maternal and fetal perfusion. The model distinguishes rapidly moving fetal blood with high pseudo-diffusivity; slowly-moving or static maternal blood with high T2; and otherwise static tissue with low-diffusivity and low T2. Methods: Three 2nd trimester pregnancies were imaged at 1.5T. We obtained measurements of IVIM at 7 b-values, and T2 relaxometry at 9 echo times, repeated at 2 b-values (0 and 200s/mm 2 ). Imaging time was 20 minutes. We used a non-rigid registration routine [2] , and applied the novel three-compartment model which combines overlapping bi-exponential IVIM and multi-compartment T2 relaxometry components [3] , to give the perfusion-fraction (f), pseudo-diffusivity (d*), tissue diffusivity (d) and static fluid volume (v). We also fit the standard IVIM model for comparison. Results: Figure 1 compares histogram distributions of the standard IVIM model (orange) with the three-compartment model (blue). f, d* and d remain comparable between the two models. A significant volume fraction (ν) is seen for static/slowly moving fluid with the new model, which cannot be separated using standard IVIM which we tentatively assign to maternal blood. Conclusions: We believe we can assign f to fetal perfusion, with a similar distribution of values as standard IVIM fitting, and v to maternal perfusion, with a feasible spread of values. Separating maternal and fetal blood pools will improve the accuracy of MR in assessing pathologies such as placental insufficiency and placenta accreta, and so aid clinical decision making.
